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Appendix  C 

Wave  Data  for  Gage  111 


Wave  data  summaries  for  Gage  111  for  1992  and  for  1985  through  1992  are  presented  in  the 
following  pages: 


Daily  and 

Figure  Cl  displays  the  individual  wave  height  and  peak  spectral  wave  period  values, 
along  with  the  monthly  mean  values. 

Joint  Distributions  of  and  Tp 

Annual  and  monthly  joint  distribution  tables  are  presented  in  Tables  Cl  and  C2,  and  data  for 
1985  through  1992  are  in  Tables  C3  and  C4.  Each  table  gives  the  frequency  (in  parts  per  10,000)  for 
which  the  wave  height  and  peak  period  were  within  the  specified  intervals;  these  values  can  be 
converted  to  percentages  by  dividing  by  100.  Marginal  totals  are  also  included.  The  row  total  gives 
the  number  of  observations  out  of  10,000  that  fell  within  each  specified  p^  period  interval.  The 
column  total  gives  the  number  of  observations  out  of  10,000  that  fell  within  each  specified  wave 
height  interval. 


Cumulative  Distributions  of  Wave  Height 

Annual  and  monthly  wave  height  distributions  for  1992  are  plotted  in  cumulative  form  in  Figures 
C2  and  C3.  Data  for  1985  through  1992  are  plotted  in  Figure  C4. 


Peak  Spectral  Wave  Period  Distributions 


Annual  and  monthly  peak 
Figures  C5  and  C6.  Data  for 


wave  period  T-  distribution  histograms  for  1992  are  presented 
1985  through  1992  are  presented  in  Figure  C7. 


in 
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Cl 


Tab!©  C5  shows  the  number  of  timi^  in  1992  when  the  specified  v/ave  height  ¥/as  equaled  or 
exceeded  at  least  once  during  each  day  for  the  duration  (consecutive  days).  Data  for  1985  tlirough 
1992  are  a"/eraged  and  given  in  Table  C6.  An  example  is  shov/n  below: 


Tiiis  exsiTiple.  indicates  tliat  v/ave  heights  equaled  or  exceeded  l.G  m  50  times  for  at  least,  i  day; 
timco  for  at  least  2  days;  24  times  for  at  iea-st  3  da3rs,  etc.  Ti:!ers:lbrg,  on  16  occasions  the  height 
equaled  or  exceeded  1.0  m  for  1  day  exactly  (50  -  34  —  26);  on  !G  occasions  fo.r  2  days;  on  3 
occasions  for  3  days,  etc.  Note  that  the  height  exceeded  1  ni  50  times  for  1  day  or  longer,  v/hile 
heights  exceeded  0.5  ra  only  18  times  for  this  same  duration.  Tills  change  in  duraiioriS  occurred 
becau-ss  the  longer  durations  of  lower  wmes  may  be  interspersed  witli  shorter,  but  :Gior8  ffequ8.nt, 
intsm/al-s  of  higher  waves.  For  example,  one  of  the  timeo  that  the  wave  heights  exceeded  0.5  m  for 
16  days  may  have  represente-d  three  times  the  height  exceeded  1  m  for  shorter  durations. 


Mootli’y  spectra  for  the  pressure  gage  (Gage  11!)  are  p.resented  in  Figure  C8.  The  plots  shov/ 
"relative"  energy?  density  as  a  fanction  of  wave  foequency.  These  figures  summarize  the  lar’ge  number 
of  spectra  for  each  month.  Ttie  figures  emphasize  the  highsA-  energy?  density  associated  witli  stonxis, 
as  v.?3!!  ^  tlie  general  shifts  in  energy  density  to  different  frequencies.  As  usf*.d  here,  "relative" 
indicat'es  the  spectra  have  been  smoothed  by  the  three-dimen.sional  surface  drawing  routine. 
Consequently,  extremely  high-  and  low-energy  density  values  are  nicdified  to  produce  a  smooth 
surface.  Tiie  figures  are  not  intended  for  quantitative  measurements;  however,  tliey  do  provide  the 
energy  density  as  a  function  of  frequency  relative  to  the  other  spectra  for  the  month. 

Monthly  and  annual  wave  statistics  for  Gage  111  for  1992  and  for  1985  through  1992  are 

presented  in  Table  C7. 

Figure  C9  plots  monthly  time  histories  of  wave  height  and  period. 


C2 
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Figure  Cl.  1992  daily  wave  height  and  period  values  with  monthly  means  for  Gage  111 
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Table  C1 

Annual  Joint  Distribution  of  versus  Tp 

Percent 

Annual  1992.  Gage  111 

Occurrence(XlOO)  of  Height  and  Period 

Height(m) 

_ _ _ Period(sec) _ 

Total 

2.0-  3.0- 

4.-0’ 

5.0- 

6.0-  7.0-  8.0- 

9.0- 

10.0- 

12.0- 

14.0- 

16.0- 

2.9  3.9. 

4.9 

. 5.9 

7.9  8.9 

9.9 

■.1L9 

15.9 

Longer 

0.00  -  0.49 

14  84 

70 

70 

77  349  704 

509 

286 

84 

167 

14 

2428 

6  50  -  0.99 

84 

272 

363 

467  453  774 

802 

572 

77 

286 

14 

4164 

1  00  -  1,49 

14 

139 

377 

279  146  265 

237 

481 

49 

119 

2106 

1  50  -  1,99 

77 

181  70  84 

84 

174 

14 

42 

726 

2.00  -  2.49 

7 

42  21  28 

42 

49 

14 

21 

224 

2  50  -  2.99 

7  28  14 

35 

42 

28 

154 

3  00  -  3.49 

7 

7 

28 

28 

7 

77 

3.50  “  3.99 

14 

14 

35 

7 

35 

7 

112 

4.00  -  4.49 

7 

7 

14 

4.50  -  4.99 

0 

A 

5.00  -  Greater 

0 

Total 

14  182 

48i 

894 

1053  1067  1890 

1730 

1667 

280 

712 

35 

I 
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Table  C2 

Monthly  Joint  Distribution  of  H 


versus 

mo  p 


Height(rn 


January  1992,  Gage  111 

Percent  Occurrence(XlOO)  of  Height  and  Period 


2.0-  3.0- 

4.0- 

5.0- 

6.0- 

7.0- 

8.0- 

9.0- 

10.0- 

12.0- 

14.0-  16.0- 

_4^  SiA  -JL2  _iLS  _IiJ[  Longer 

0.00 

-  0.49 

250 

333 

83 

500 

417 

417 

83 

333 

83 

2499 

0.50 

-  0,99 

.  167 

500 

1000 

250 

417 

167 

667 

583 

3751 

1.00 

-  1.49 

167 

333 

750 

250 

500 

83 

2083 

1.50 

-  1.99 

167 

167 

83 

417 

83 

917 

2.00 

-  2.49 

83 

83 

166 

2.50 

-  2.99 

83 

83 

166 

3.00 

-  3.49 

83 

83 

166 

3.50 

-  3,99 

83 

83 

166 

4.00 

-  4.49 

83 

83 

4.50 

-  4.99 

0 

5.00 

-  Greater 

0 

Total 

6  417 

167 

1166 

2000 

750 

125i 

750 

1833 

499 

1164  6 

Height(m) 


0.49 

0.99 

1.49 

1.99 

2.49 

2.99 

3.49 

3.99 

4.49 

4.99 
Greater 


Februar 
Percent  Occurrence (X 


7  1992,  Gage  111 
loo)  of  Height  and 


2.0-^  3.0-^  4.0-^  5.0-^ 


6.0-  7.0-  8.0-  9.0-  10.0-  12.0-  14.0-  16.0- 

6.9  7.9  ■  8.9  9.9  -11.9  13.9  15.9  -Longer 

.  783  1043  87  ...  . 


348  261  522  522  522  783  348 

.  348  348  435  348  435  522 

87  348  87  261  .  174 

87  174 


0  87  348  696  1305  1218  1914  2261  1566  87  522 


Height(in) 


0.49 

0.99 

1.49 

1.99 

2.49 

2.99 

3.49 

3.99 

4.49 

4.99 
Greater 


March  1992,  Gage  111 

Percent  Occurrence(XlOO)  of  Height  and  Period 


2.0-  3.0-  4.0-  5.0-  6.0-  7.0-  8.0-  9.0-  10.0-  12.0-  14.0-  16.0- 
2.9  3.9  _  _4.9  5.9  6.9  7.9  8.9  9.9  11.9  13.9  15.9  Longer 


81 

161 

403 

1129 

161 

81 

2016 

242 

484 

565 

403 

484 

887 

968 

323 

4356 

323 

81 

242 

81 

242 

726 

. 

242 

1937 

81 

81 

si 

161 

161 

484 

81 

161 

1291 

81 

161 

81 

323 

8i 

81 

0  646  646  969  645  726  1854  3388  242  888 
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refe!®  C2  (C©nt3rbi5®d| 


Hei ght(m) 


0.49 

0.99 

1-49 

1.99 

2.49 

2.99 

3.49 

3.99 

4.49 

4.99 
Greater 


April  1992,  Gage  111 

Percent  Occurrence(XlOO)  of  Haight  and  Period 


2.0-*  3.0-  4.0-  5.0- 


Peri od($ec) _ 

7.0-  8.0-  9.0-  10.0-  12.0-  14.0-  16.0- 

7.9  8.9  9.9  11,9  13.9  15,9 


250  '83  .  167  83  83  250  83 

.  333  833  750  500  1167  667  1333 

83  83  333  .  83  250  333  250 

83  .  83  83  .  250 

167  .  .  83  . 

83  167 


6  333  499  1249  1084  749  1566  1500  1916 


0  1000 


Height{m) 


May  1992,  Gage  111 

Percent  Occurrence(XlOO)  of  HeTght  and  Period 


2.0-  3.0-  4.0- 


5.0-  6.0- 

5.9  6.9 


0.49 

0,99 

1.49 

1.99 

2.49 

2.99 

3.49 

3.99 

4.49 

4.99 
Greater 


.  163 

81  325  81 

81  163 


8.0-  9.0-  10. 0- 

8,9.  _9_^_  _1L^ 


81 

163 

163 

244 

325 

407 

81 

732 

1463 

732 

81 

407 

569 

569 

650 

244 

407 

488 

81 

325 

81 

81 

8i 

81 

81 

81 

163 

894 

732 

1870 

2926 

2439 

14.0-  16.0- 
J^9.  .Longer. 


0  163 


Height{rn) 


June  1992,  Gage  111 

Percent  Occurrence(XlOO)  of  Height  and  Period 


Period(sec) 


2.0-  3,0- 

..  1,2. 


4.0-  5.0-  6.0- 

4._,9  -5.9  6:9 


10.0-  12.0-  14.0-  16.0- 
11.9  -JLl^  ■■L.Q.ng 


0.49 

0.99 

1.49 

1.99 

2.49 

2.99 

3.49 

3.99 

4.49 

4.99 
Greater 


85  .  .  254  847  1186  ...  85 

85  85  169  678  847  1864  1271  424  254  1102  169 

85  254  .  .  85  .  169  .  .  . 


85  255  423  678  iloi  2796  2457  593  254  1102  254 


(Continued) 


(Sheet  2  of  4) 


Table  C2  (Continued) 


Hei ght (m) 


Percent  Occurrence 


July  1992,  Gage  111 
e(XlOO)  of  Height  and  Period 


0.49 

0.99 

1.49 

1.99 

2.49 

2.99 

3.49 

3.99 

4.49 

4.99 
Greater 


2.0-  3.0-  4.0-  5.0-  6.0-  7.0-  8.0-  9.0-  10.0-  12.0-  14.0-  16.0- 

2.9  3.9  4.9  5.9  6.9  7.9  9.9  11.9.  JJL2  .  15.9  AmSiL 

.  331  .  248  248  1653  2893  1157  331  413  413 

83  83  331  248  413  331  496  165  ..  . 

.  83  83  . 


0  414  83  579  496  2149  3307  1653  496  413  413 


Height{ni) 


August  1992,  Gage  111 

Percent  Occurrence(XlOO)  of  Height  and  Period 


0.49 

0.99 

1.49 

1.99 

2.49 

2.99 

3.49 

3.99 

4.49 

4.99 
Greater 


3.0- 

4.0- 

5.0- 

6.0- 

3.9 

,  4,9 

5,9 

6.9 

86 

86 

172 

172 

345 

345 

776 

172 

259 

172 

7.0- 

7.9 

8.0- 
,  8.9 

9.0- 

9.$ 

948 

1466 

86 

1293 

1552 

517 

345 

86 

86 

10.0-  12.0-  14.0-  16.0- 
-lU  13.9  13.9  Lgpggr 


Height(m) 


September  1992,  Gage  111 
Percent  Occurrence(XlOO)  of  Height  and  Period 


2.0- 

3.0- 

4.0- 

5.0- 

6.0- 

7.0- 

8.0- 

9.0- 

10.0- 

2.9 

3.9 

4.9 

5,9 

. 6. .9. 

7-9 

9.9 

JIA 

0 

00 

-  0 

49 

87 

87 

348 

174 

261 

0 

50 

-  0 

99 

174 

522 

696 

261 

522 

1130 

1304 

609 

1 

00 

-  1 

49 

174 

783 

174 

87 

261 

348 

435 

1 

50 

-  1 

99 

174 

348 

87 

2 

00 

-  2 

49 

87 

2 

.50 

-  2 

.99 

26i 

3 

.00 

-  3 

.49 

87 

26i 

3 

.50 

-  3 

.99 

87 

4 

.00 

-  4 

.49 

4 

.50 

-  4 

.99 

5 

.00 

-  Greater 

Total 

6 

174 

696 

1653 

870 

1044 

1826 

1913 

1653 

12.0-  14.0-  16.0- 


0  174 
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Table  C2  (Concluded) 


October  1992,  Gage  ill 

Percent  Occurrence(XlOO)  of  Height  and  Period 


2.0-  3.0- 

4.0- 

5.0- 

6.0- 

7.0- 

8.0- 

9.0- 

10.0- 

12.0- 

14.0-  16.0- 

3.9  4.9  5.9  6.9  7.9  8.9  9.9  1L.2  13.9  .  15.9  Lonaer 

0.00  - 

0.49 

163 

81 

163 

569 

325 

569 

569 

2439 

0.50  - 

0.99 

8i 

163 

244 

244 

325 

488 

488 

244 

325 

2602 

1.00  - 

1.49 

244 

569 

407 

81 

407 

325 

813 

163 

244 

3253 

1.50  - 

1.99 

163 

325 

244 

244 

976 

2.00  - 

2.49 

81 

8i 

163 

325 

2.50  - 

2.99 

81 

81 

3.00  - 

3.49 

si 

81 

3.50  - 

3.99 

163 

81 

244 

4.00  - 

4.49 

0 

4.50  - 

4.99 

0 

5.00  - 

Greater 

0 

Total 

6  si 

570 

1138 

732 

732 

1464 

1300 

2439 

407 

1138  6 

Height(m) 


0.49 

0.99 

1.49 

1.99 

2.49 

2.99 

3.49 

3.99 

4.49 

4.99 
Greater 


November  1992,  Gage  111 
Percent  Occurrence(XlOO)  of  Height  and  Period 


2.0-  3.0-  4.0-  5.0-  6.0-  7.0-  8.0-  9.0-  10.0-  12.0-  14.0-  16.0- 

2.9  3.9  4.9  5.9  6.9  8.9  9.9  _  11^9  13.9  ALS.  ...Long 

.  667  333  ...  . 

.  250  250  83  250  833  833  500  333  167 

83  500  500  250  750  250  1417  250  167 

250  500  167  83  250  . 


0  333  1000  1166  667  2333  1666  1917  583  334 


Height(m) 


December  1992,  Gage  111 
Percent  Occurrence(XlOO)  of  Height  and  Period 

_ Period (sec) _ 


o 

CO 

1 

o 

CJ 

4.0- 

5.0- 

6.0- 

7.0- 

8.0- 

9.0- 

10.0- 

12.0- 

14.0- 

16.0- 

O  3.9  4.9  5.9 

6,9 

7.9  8.9  9.9  11,9  13,9  _li.a 

■■Longec 

0.00  - 

0.49 

84 

252 

84 

84 

168 

252 

504 

420 

84 

336 

2268 

0.50  - 

0.99 

.  168 

588 

168 

336 

168 

756 

168 

2352 

1.00  - 

1.49 

252 

924 

672 

252 

252 

84 

252 

2688 

1.50  - 

1.99 

168 

84 

252 

84 

84 

168 

840 

2.00  - 

2.49 

84 

84 

252 

168 

588 

2.50  - 

2.99 

84 

252 

336 

3.00  - 

3.49 

252 

252 

3.50  - 

3.99 

84 

84 

336 

84 

588 

4.00  - 

4.49 

84 

84 

4.50  - 

4.99 

0 

5.00  - 

Greater 

0 

Total 

6  252 

1092 

1176 

1344 

504 

504 

1764 

1092 

756 

1428 

84 

{Sheet  4  of  4) 
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Table  C3 

Annual  Joint  Distribution  of  versus  (All  Years) 


Annual  1985-1992.  Gage  111 
Percent  Occurrence(XlOO)  of  Height  and  Period 

Height (m)  _ Periodlsecl _ _  •  Total 


2.0-  3.0-  4.0-  5.0-  6.0-  7.0-  8.0-  9.0-  10.0-  12.0-  14.0-  16.0- 
2.9  3.9  4.9  5.9  6.9  7.9  8.9  9.9  11.9  13.9  15.9  Longer 


0,00  - 

0.49 

7 

74 

37 

69 

122 

228 

666 

487 

399 

150 

260 

13 

2512 

0.50  - 

0.99 

3 

141 

249 

419 

488 

405 

939 

772 

634 

129 

292 

16 

4487 

1.00  - 

1.49 

13 

130 

351 

284 

149 

260 

210 

273 

31 

96 

1797 

1.50  - 

1.99 

8 

107 

183 

77 

82 

67 

118 

24 

55 

2 

723 

2.00  - 

2.49 

4 

54 

38 

33 

31 

46 

17 

28 

2 

253 

2.50  - 

2.99 

8 

15 

10 

13 

30 

5 

20 

101 

3.00  - 

3.49 

3 

5 

9 

13 

13 

8 

5 

56 

3.50  - 

3.99 

1 

7 

6 

16 

5 

7 

2 

44 

4,00  - 

4.49 

1 

3 

8 

1 

4 

4 

21 

4.50  - 

4.99 

2 

2 

5.00  - 

Greater 

i 

1 

Total 

10 

228 

424 

950 

1142 

918 

2007 

1603 

1539 

370 

767 

39 

I 


Appendix  C  Wave  Data  for  Gage  1 1 1 


CIO 
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Table  C4  (Continued) 


Apn  !  lybb-iyyif,  bage  ill 
Percent  Occurrence(XlOO)  of  Height  and  Period 


Height(m) 


0.00  -  0.49 
0.50  -  0.99 
1.00  -  1.49 

1.50  -  1.99 
2,00  -  2.49 

2.50  -  2.99 
3.00  -  3.49 

3.50  -  3.99 
4.00  -  4.49 

4.50  -  4.99 
5.00  -  Greater 

Total 


Period(sec) 


2.0- 

3.0- 

4.0- 

5.0- 

6.0- 

7.0- 

2,9  4.9.  5^ 

6.9 

7.9 

11 

43 

11 

64 

64 

85 

150 

182 

385 

502 

459 

32 

53 

203 

246 

128 

21 

96 

128 

75 

11 

53 

li 

li 

li 

225 

267 

759 

1004 

758 

8.0- 

9.0- 

10.0- 

12.0- 

14.0- 

16.0- 

_L3. 

_9^  _LLa 

JLi.S 

Lonoer 

395 

374 

342 

171 

235 

1058 

1004 

865 

192 

524 

li 

321 

331 

160 

21 

96 

107 

75 

235 

21 

64 

11 

64 

53 

21 

21 

21 

32 

32 

11 

11 

11 

11 

li 

11 

11 

11 

11 

li 

li 

1946 

189i 

1720 

448 

962 

li 

Total 


1795 

5332 

1591 

822 

213 

106 

77 

33 

22 

11 

0 


Height{ni) 


0.00  -  0.49 
0.50  -  0.99 
1.00  -  1.49 

1.50  -  1.99 
2.00  -  2.49 

2.50  -  2.99 
3,00  “  3.49 

3.50  -  3.99 
4.00  -  4.49 

4.50  -  4.99 
5.00  -  Greater 

Total 


May  1985-1992.  Gage  111 
Percent  Occurrence(XlOO)  of  Height  and  Period 

_ _ Period(secj _ 


2.0- 

3.0- 

4.0- 

5.0- 

6.0- 

7.0- 

8.0- 

9.0- 

10.0- 

12.0- 

14.0- 

16.0- 

3,9 

._4^ 

6.9 

.  Z..,.9 

9.9 

_LL2 

13.9 

15.9 

Lonaer 

11 

107 

54 

150 

236 

225 

643 

407 

482 

268 

450 

150 

300 

289 

461 

493 

1147 

686 

536 

96 

204 

32 

64 

161 

139 

171 

418 

204 

247 

11 

86 

li 

11 

64 

75 

21 

64 

107 

171 

32 

54 

54 

21 

64 

21 

32 

43 

21 

43 

11 

11 

11 

21 

11 

32 

11 

21 

11 

21 

li 

289 

429 

664 

1008 

942 

2347 

1447 

1510 

472 

868 

li 

Total 


3033 

4362 

1533 

610 

256 

140 

64 

0 

0 

0 

0 


June  1985-1992,  Gage  111 
Percent  Occurrence(XlOO)  of  Height  and  Period 


Height(ni)  _ _ Pgriciij(5.e£] -  Total 


2.0- 

3.0- 

4.0- 

5.0- 

6.0- 

7.0- 

8.0- 

9.0- 

10.0- 

12.0- 

14.0- 

16.0- 

?.9  3.9  4.9  5.9 

6,9 

7.9 

8.9 

9.9 

11.9 

13^ 

Longer 

0.00  -  0.49 

22 

163 

43 

65 

293 

423 

1562 

846 

336 

174 

184 

11 

4122 

0.50  -  0.99 

11 

108 

206 

325 

477 

369 

1410 

1020 

282 

141 

206 

22 

4577 

1.00- -  1.49 

11 

65 

152 

184 

108 

119 

65 

152 

54 

910 

i.50  -  1,99 

22 

22 

54 

54 

33 

22 

43 

43 

293 

2.00  -  2.49 

11 

11 

43 

11 

22 

98 

2.50  -  2.99 

0 

3.00  -  3.49 

0 

3.50  -  3.99 

0 

4.00  -  4.49 

0 

4.50  -  4.99 

-  . 

0 

5.00  -  Greater 

0 

Total 

33 

282 

336 

564 

1019 

965 

3167 

1953 

824 

315 

509 

33 

(Continued) 
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Table  C4  (Continued) 


Height{m) 


0.49 

0.99 

1.49 

1.99 

2.49 

2.99 

3.49 

3.99 

4.49 

4.99 
Greater 


Percent  OccurrencetxiOO)  of  Height  and  Period 


2.0-  3,0-  4.0-  5.0-  6.0-  7.0-  8.0-  9.0-  10.0-  12.0-  14.0-  16.0- 
. 3. .9.  .AlA  AUi  ■  7.9  8.9  9.9  11.9  15.9  -Longer 

11  118  ^6  64  214  748  1934  940  566  267  513  21 

.  214  342  459  363  534  1058  449  267  '  107  160  21 

32  96  53  53  85  11  53  .  21  . 

11  11  11  21  43  32  .  .  . 


11  332  470  630  641  1346  3098  1443  918  374  694  42 


Height(m) 


August  1985-1992,  Gage  111 
Percent  Occurrence(XlOO)  of  Height  and  Period 


2.0- 

3.0- 

4.0- 

5.0- 

6.0- 

7.0- 

8.0- 

9.0- 

10.0- 

12.0- 

14.0- 

16.0- 

2.9  3.9  4.9 

5,9 

6,9 

7,9 

6.9 

—9.9  _LL9  13.9  15.9 

Lonaer 

0.00  - 

0.49 

22 

66 

33 

77 

186 

340 

921 

691 

647 

197 

197 

11 

3388 

0.50  - 

0.99 

164 

208 

570 

669 

461 

965 

669 

537 

175 

395 

77 

4890 

1.00  - 

1.49 

164 

263 

154 

132 

307 

no 

99 

22 

44 

1295 

1.50  - 

1,99 

88 

66 

33 

22 

33 

55 

11 

308 

2.00  - 

2,49 

11 

11 

22 

44 

11 

99 

2.50  - 

2.99 

li 

11 

3.00  - 

3.49 

li 

11 

3.50  - 

3.99 

0 

4.00  - 

4.49 

0 

4.50  - 

4.99 

0 

5.00  - 

Greater 

0 

Total 

22 

230 

405 

998 

1097 

977 

2204 

1514 

1360 

460 

647 

88 

Height (m) 


September  1985-1992,  Gage  111 
Percent  Occurrence(XlOO)  of  Height  and  Period 


2.0-  3.0-  4.0-  5.0-  6.0- 
3.9  4,9.  . 6.9 


7.0-  8.0-  9.0-  10.0-  12.0-  14.0-  16.0- 

Am 


0,00  - 

0.49 

33 

11 

11 

33 

111 

323 

267 

445 

56 

222 

1512 

0.50  - 

0.99 

.  133 

245 

367 

489 

434 

1123 

990 

823 

156 

300 

5060 

1.00  - 

1.49 

11 

100 

378 

189 

200 

423 

311 

300 

78 

100 

2090 

1.50  - 

1.99 

111 

189 

167 

178 

44 

56 

33 

67 

li 

856 

2.00  - 

2.49 

56 

89 

22 

11 

67 

56 

22 

323 

2.50  - 

2.99 

67 

11 

li 

11 

100 

3.00  - 

3.49 

11 

11 

3.50  - 

3.99 

li 

33 

44 

4.00  - 

4.49 

0 

4.50  - 

4.99 

0 

5.00  - 

Greater 

0 

Total 

6  177 

356 

867 

956 

1068 

209  i 

1634 

1668 

390 

756 

33 

(Continued) 
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Table  C4  (Concluded) 


Height (m) 


October  1985-1992,  Gage  111 
Percent  Occurrence(XlOO)  of  Height  and  Period 


2.0-  3,0-  4.0-  5.0-  6.0-  7.0-  8.0-  9.0-  10.0-  12.0-  14.0-  16.0- 
-4^  -Longer 


0.00  - 

0.49 

42 

21 

42 

116 

284 

200 

263 

95 

189 

21 

1273 

0.50  - 

0.99 

;  116 

273 

284 

473 

294 

851 

777 

819 

158 

420 

11 

4476 

1.00  - 

1.49 

11 

242 

452 

242 

105 

242 

284 

536 

53 

126 

2293 

1.50  - 

1.99 

11 

200 

284 

63 

147 

116 

189 

53 

84 

1147 

2.00  - 

2.49 

11 

42 

53 

21 

42 

126 

21 

32 

348 

2.50  - 

2.99 

11 

21 

11 

21 

53 

42 

159 

3.00  - 

3.49 

21 

42 

21 

21 

li 

21 

137 

3.50  - 

3.99 

42 

11 

32 

21 

11 

li 

128 

4.00  - 

4.49 

42 

42 

4.50  - 

4.99 

0 

5.00  - 

Greater 

li 

11 

Total 

6  127 

568 

968 

1094 

673 

1640 

1483 

2039 

412 

925 

85 

Height(m) 


November  1985-1992,  Gage  111 
Percent  Occurrence(XlOO)  of  Height  and  Period 


2.0-  3.0-  4.0-  5.0-  6.0-  7.0-  8.0-  9.0-  10.0-  12.0-  14.0-  16.0- 

_4^  ALR  AlA  ■  Longer 


0.00 

-  0.49 

43 

32 

86 

43 

172 

516 

322 

279 

118 

193 

64 

1868 

0.50 

-  0.99 

li 

150 

344 

494 

505 

376 

773 

666 

494 

183 

290 

4286 

1.00 

-  1.49 

11 

183 

516 

462 

226 

333 

140 

354 

86 

129 

2440 

1.50 

-  1.99 

150 

290 

107 

64 

107 

86 

11 

32 

847 

2.00 

-  2.49 

21 

43 

97 

97 

32 

54 

21 

365 

2.50 

-  2.99 

32 

11 

11 

11 

65 

3.00 

-  3.49 

11 

32 

2i 

li 

75 

3.50 

-  3.99 

21 

21 

4.00 

-  4.49 

11 

2i 

32 

4.50 

-  4.99 

0 

5.00 

-  Greater 

0 

Total 

li 

204 

559 

1267 

1343 

102i 

1794 

1342 

1309 

409 

676 

64  , 

December  1985-1992,  Gage  111 
Percent  Occurrence(XlOO)  of  Height  and  Period 

Height(m)  _ Periodfsecl _ 

2.0-  3.0-  4.0-  5.0-  6.0-  7.0-  8.0-  9.0-  10.0-  12.0-  14.0-  16.0- 

_  ,-LA  -AA  _4^  _Z^  ,AA  JL^  -AA 


0.00  - 

0.49 

146 

68 

101 

158 

124 

360 

428 

338 

180 

405 

2308 

0.50  - 

0.99 

li 

146 

327 

552 

439 

259 

439 

597 

608 

90 

315 

45 

3828 

1.00  - 

1.49 

23 

124 

541 

495 

146 

124 

236 

293 

68 

113 

2163 

1.50  - 

1.99 

135 

360 

101 

68 

34 

56 

45 

124 

523 

2.00  - 

2.49 

124 

34 

23 

68 

68 

23 

340 

2.50  - 

2.99 

11 

23 

11 

23 

11 

56 

135 

3.00  - 

3.49 

23 

11 

11 

34 

79 

3.50  - 

3.99 

11 

23 

23 

11 

23 

45 

li 

147 

4.00  - 

4.49 

11 

45 

23 

79 

4.50  - 

4.99 

0 

5.00  - 

Greater 

0 

Total 

li 

315 

519 

1329 

1587 

72i 

1014 

1374 

1453 

519 

1104 

56 
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Figure  C2.  Animal  cumulative  wave  height  distributions  for  Gage  1 1 1 


Height, 


Figure  C3.  1992  monthly  wave  height  distributions  for  Gage  111 
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Frequency  of  Occurrence, 


Figure  C5.  Annual  wave  period  distributions  for  all  gages 
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Frequency  of  Occurrence, 


Figure  C6.  1992  monthly  wave  period  distributions  for  Gage  111 
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Figure  C7.  1985-1992  monthly  wave  period  distributions  for  Gage  111 

Appendix  C  Wave  Data  for  Gage  111 


Table  C5 

1 992  persistence  of  for  Gage  111 


Height 

(m) 

1 

2 

3 

0.5 

29 

26 

23 

1.0 

53 

35 

25 

1.5 

33 

20 

12 

2.0 

14 

8 

6 

2.5 

10 

6 

3 

3.0 

7 

3 

1 

3.5 

5 

3 

1 

4.0 

2 

Consecutive  Day(s)  or  Longer _ _ 

6  7  8  9  10  11  12  13  14  15  16  17  18  19+ 

16  15  12  11  9  7  6 

9  7  3  2  1 

1 

1 


*  Data  frcfn  Gage  640  from  1985  and  1986  as  well  as  data  from  Gage  141  for  1987 
were  used  for  comparison  with  Gage  111. 
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RELATIVE  ENERGY  DENSITY 


Figure  C8.  (Sheet  2  of  6) 
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Figure  C8.  (Sheet  4  of  6) 
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Figure  C8.  (Sheet  5  of  6) 
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RELATIVE  ENERGY  DENStTY 


Table  C7 

Wave  statistics  for  Gage  111 


1222 _  _ 1985-1992 


Height _  Period  _  Height _  Period 


Month 

Jan 

Mean 

m 

Std. 

Dev. 

m 

Extreme 

m 

Pete 

4 

Mean 

sec 

Std. 

Dev. 

sec 

Number 

Obs. 

Mean 

-m__ 

Std. 

Dev. 

m 

Extreme 

m 

Date 

Mean 

5?C 

std. 

Dev. 

sec 

Number 

0bs.._ 

1.1 

0.8 

4.0 

8.7 

3.0 

120 

1.0 

0.7 

4.0 

1992 

8.5 

2.7 

963 

Feb 

1.1 

0.7 

3.2 

7 

8.6 

2.1 

115 

1.0 

0.6 

4.0 

1989 

8.5 

2.5 

873 

Mar 

1.0 

0.6 

2.7 

26 

9.3 

2.5 

124 

1.1 

0.7 

4.5 

1987 

8.9 

2.4 

969 

Apr 

0.9 

0.6 

2.8 

29 

8.5 

2.5 

120 

1.0 

0.6 

4.8 

1988 

9.1 

2.6 

936 

May 

1.2 

0.7 

3.3 

7 

8.8 

2.0 

123 

0.9 

0.6 

3.3 

1986 

8.9 

2.7 

933 

Jun 

0.7 

0.2 

1,3 

17 

9.4 

3.0 

118 

0.7 

0.4 

2.4 

1986 

8.6 

2.4 

922 

Jul 

0.5 

0.2 

1.3 

3 

8.4 

2.2 

121 

0.6 

0.3 

1.9 

1986 

8.6 

2.6 

936 

Aug 

0.7 

0.3 

1.4 

6 

7.8 

2.3 

116 

0.8 

0.4 

3.4 

1991 

8.7 

2.7 

912 

Sep 

1.1 

0.8 

4.0 

25 

8.0 

2,2 

115 

1.0 

0.6 

4.0 

1992 

8.9 

2.6 

899 

Oct 

1.1 

0.7 

3.8 

5 

9.2 

2.8 

123 

1.1 

0,7 

5.0 

1991 

9.0 

2.8 

952 

Nov 

1,1 

0.4 

2.3 

20 

8.9 

2.5 

120 

1.0 

0.6 

4.2 

1991 

8,5 

2.8 

931 

Dec 

1.4 

1.0 

4.0 

14 

9.0 

3.5 

119 

1.1 

0,8 

4.5 

1989 

8.8 

:  3.2 

888 

Annual 

1.0 

0.7 

4.0 

Jan 

CO 

2.6 

1434 

0.9 

0.6 

5,0  Oct  1991 

00 

2.7 

11114 
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Figure  C9.  Time-histories  of  wave  height  and  period  for  Gage  111 
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Wave  Data  for  Gage  625 


Wave  data  summaries  for  Gage  625  for  1992  and  for  1980  through  1992  are  presented  in  the 
following  pages: 


Daily  and  Tp 

Figure  D1  displays  the  individual  wave  height  and  peak  spectral  wave  period  Tp  values, 
along  with  the  monthly  mean  values. 

Joint  Distributions  of  and  Tp 

Annual  and  monthly  joint  distribution  tables  are  presented  in  Tables  D1  and  D2,  and  data  for 
1980  through  1992  are  in  Tables  D3  and  D4.  Each  table  gives  the  frequency  (in  parts  per  10,000) 
for  which  the  wave  height  and  peak  period  were  within  the  specified  intervals;  these  values  can  be 
converted  to  percentages  by  dividing  by  100.  Marginal  totals  are  also  included.  The  row  total  gives 
the  number  of  observations  out  of  10,000  that  fell  within  each  specified  peak  period  interval.  The 
column  total  gives  the  number  of  observations  out  of  10,000  that  fell  within  each  specified  wave 
height  interval. 


Cumulative  Distributions  of  Wave  Height 

Annual  and  monthly  wave  height  distributions  for  1992  are  plotted  in  cumulative  form  in  Figures 
D2  and  D3.  Data  for  1980  through  1992  are  plotted  in  Figure  D4. 

Peak  Spectral  Wave  Period  Distributions 

Annual  and  monthly  peak  wave  period  T  distribution  histograms  for  1992  are  presented  in 
Figures  D5  and  D6.  Data  for  1980  through  i992  are  presented  in  Figure  D7. 
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Persistence  of  Wave  Heights 

Table  D5  shows  the  number  of  times  in  1992  when  the  specified  wave  height  was  equaled  or 
exceeded  at  least  once  during  each  day  for  the  duration  (consecutive  days).  Data  for  1980  through 
1992  are  averaged  and  given  in  Table  D6.  An  example  is  shown  below: 


Height 

Consecutive  Dav(s1  or  Longer 

m 

1 

2 

3 

4 

5 

6 

7  8  9  10  11  12  Jl 

14  15  16  17  18  19+ 

0.5 

18 

15 

14 

13 

12 

11  10  9 

8  7 

1.0 

50 

34 

24 

21 

18 

14 

12  8  7  3  2 

1.5 

41 

19 

8 

6 

2 

1 

2.0 

22 

9 

5 

1 

2.5 

10 

5 

2 

3.0 

6 

1 

3.5 

1 

4.0 

1 

This  example  indicates  that  wave  heights  equaled  or  exceeded  1.0  m  50  times  for  at  least  1  day;  34 
times  for  at  least  2  days;  24  times  for  at  least  3  days,  etc.  Therefore,  on  16  occasions  the  height 
equaled  or  exceeded  1.0  m  for  1  day  exactly  (50  -  34  =  16);  on  10  occasions  for  2  days;  on  3 
occasions  for  3  days,  etc.  Note  that  the  height  exceeded  1  m  50  times  for  1  day  or  longer,  while 
heights  exceeded  0.5  m  only  18  times  for  this  same  duration.  This  change  in  durations  occurred 
because  the  longer  durations  of  lower  waves  may  be  interspersed  with  shorter,  but  more  frequent, 
intervals  of  higher  waves.  For  example,  one  of  the  times  that  the  wave  heights  exceeded  0.5  m  for 
16  days  may  have  represented  three  times  the  height  exceeded  1  m  for  shorter  durations. 


Spectra 

Monthly  spectra  for  the  offshore  staff  gage  (Gage  625)  are  presented  in  Figure  D8.  ITie  plots 
show  "relative"  energy  density  as  a  function  of  wave  frequency.  These  figures  summarize  the  large 
number  of  spectra  for  each  month.  The  figures  emphasize  the  higher  energy  density  associated  with 
storms,  as  well  as  the  general  shifts  in  energy  density  to  different  frequencies.  As  used  here, 
"relative"  indicates  the  spectra  have  been  smoothed  by  the  three-dimensional  surface  drawing  routine. 
Consequently,  extremely  high-  and  low-energy  density  values  are  modified  to  produce  a  smooth 
surface.  The  figures  are  not  intend^  for  quantitative  measurements;  however,  they  do  provide  the 
energy  density  as  a  function  of  frequency  relative  to  the  other  spectra  for  the  month. 

Monthly  and  annual  wave  statistics  for  Gage  625  for  1992  and  for  1980  through  1992  are 
presented  in  Table  D7. 

Figure  D9  plots  monthly  time  histories  of  wave  height  and  period. 
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Appendix  D  Wave  Data  for  Gage  625 


Table  D1 

Annual  Joint  Distribution  of  versus 


Annual  1992.  Gage  625 

Percent  Occurrence(XlOO)  of  Height  and  Period 

Height(m)  _ Period(sec) _  Total 


2.0- 

2,9 

3.0- 

3,9 

4.0- 

4.9 

5.0- 

5.9 

6.0- 

6.9 

7.0- 

7.9 

8.0- 

5.9 

9.0- 

9.9 

10,0- 

11.9 

12.0- 

13.9 

14.0- 

15.9 

16.0- 

.lonaer 

0.00  - 

0.49 

7 

90 

76 

62 

104 

381 

707 

499 

326 

104 

187 

7 

2550 

0,50  - 

0.99 

7 

111 

284 

479 

409 

402 

777 

818 

624 

111 

243 

21 

4286 

1.00  - 

1.49 

7 

146 

340 

361 

166 

257 

173 

361 

42 

173 

2026 

1.50  - 

1.99 

69 

139 

49 

97 

49 

166 

35 

28 

632 

2.00  - 

2.49 

14 

42 

28 

28 

69 

7 

35 

223 

2.50  - 

2.99 

7 

42 

14 

62 

28 

42 

195 

3.00  “ 

3.49 

7 

7 

35 

14 

21 

84 

3.50  - 

3.99 

7 

7 

4.00  - 

4.49 

0 

4.50  - 

4.99 

0 

5.00  - 

Greater 

0 

Total 

14 

208 

506 

950 

1027 

1047 

1915 

1588 

1643 

348 

729 

28 
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Appendix  D  Wave  Data  for  Gage  625 


Table  D2 

Monthly  Joint  Distribution  of  versus  Tp 


January  1992,  Gage  625 

Percent  Occurrence(XlOO)  of  Height  and  Period 


Height(m) 


0.00  -  0.49 
0.50  -  0.99 
1.00  -  1.49 

1.50  -  1.99 
2.00  -  2.49 

2.50  -  2.99 
3.00  -  3.49 

3.50  -  3.99 
4.00  -  4.49 

4.50  -  4.99 
5.00  “  Greater 

Total 


2  0- 

3.0-  4.0-  5.0- 

6.0- 

7.0- 

8.0- 

_ 

9.0- 

10.0- 

12,0- 

14.0- 

16.0- 

2.9 

3.9  4,9  5,S 

6.9 

7,9. 

8,9 

9,2 

15...9 

Longer 

167  .  167 

167 

333 

667 

333 

83 

250 

167 

250  333  417 

1083 

333 

583 

333 

583 

167 

167 

83  417 

333 

83 

250 

500 

167 

250 

83 

167 

250 

167 

167 

83 

167 

167 

83 

6 

417  416  lOOi 

1833 

749 

1583 

916 

1750 

667 

668 

6 

Total 


2334 

4249 

1833 

750 

334 

83 

334 

83 

0 

0 

0 


Height (m) 


0.00  -  0.49 
0,50  -  0.99 
1.00  -  1.49 

1.50  -  1.99 
2.00  «  2.49 

2.50  -  2.99 
3.00  -  3.49 

3.50  -  3.99 
4.00  -  4.49 

4.50  -  4.99 
5.00  -  Greater 

Total 


February  1992,  Gage  625 
Percent  Occurrence (Xl 00)  of  Height  and  Period 


Period(sec) 


2.0-^  3.0-^  4.0-^  5.0-^ 


6.0-  7.0- 
6.9  7.9 


8.0-  9.0-  10.0-  12.0- 
8.9  9.9  11.9  13.S 


14.0- 
15. :9 


16.0- 

Lonoer 


87 

87  261 

87  174 


0  261  435 


26i 

522 

87 

522 

783 

261 

957 

1130 

348 

87 

783 

174 

783 

174 

348 

435 

87 

87 

87 

261 

87 

87 

348 

1740 

957 

200i 

226i 

1044 

174 

435 

174 

174 


957 


Total 


1914 

3566 

3045 

783 

435 

261 

0 

0 

0 

0 

0 


March  1992,  Gage  625 

Percent  Occurrence(XlOO)  of  Height  and  Period 


Height(ni) 


PeriodfsecT 


2.0- 

2.9 


3.0- 

3.£ 


4.0- 

4.9 


5.0- 


6.0- 


7.0- 

7.9 


8.0- 


9.0-  10.0-  12.0-  14.0-  16.0- 
9.9  11.9  13.9  15.9  Longe-C 


0.00  -  0.49 
0.50  -  0.99 
1.00  -  1.49 

1.50  -  1.99 
2.00  -  2.49 

2.50  -  2,99 
3,00  -  3.49 

3.50  -  3.99 
4.00  -  4.49 

4.50  -  4.99 
5.00  -  Greater 

Total 


81 

81 

403 

968 

161 

161 

8i 

323 

806 

323 

403 

323 

726 

1371 

81 

161 

242 

81 

161 

81 

81 

161 

806- 

81 

323 

161 

81 

81 

726 

161 

8i 

81 

81 

81 

/; 

- 

8i 

8i 

565 

887 

726 

565 

485 

1452 

4033 

484 

645 

6 

Total 


1855 

4598 

2017 

1210 

243 

81 

0 

0 

0 

0 

0 
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Appendix  D  Wave  Data  for  Gage  625 


Table  D2  (Continued) 


Height(m) 


0.49 

0.99 

1.49 

1.99 

2.49 

2.99 

3.49 

3.99 

4.49 

4.99 
Greater 


April  1992,  Gage  625 

Percent  Occurrence(XlOO)  of  Height  and  Period 


2.0-  3.0-  4.0-  5.0-  6.0-  7.0-  8.0-  9.0-  10.0-  12.0-  14.0-  16.0- 

_L^  3.9  -  5.9  6.9  7.9  8.9  .  11.9.  AlA  -Longer 

.  167  83  .  .  83  167  333  167  .  250 

167  167  1500  500  500  1250  667  917  .  1167 


lU/ 

83 

.  167 

.  333 

83 

83 

83  83 

83 

83 

0  334  417  1916  583  749  1917  1083  1583 


0  1417  0 


Height(m) 


0.49 

0.99 

1.49 

1.99 

2.49 

2.99 

3.49 

3.99 

4.49 

4.99 
Greater 


Percent 


May  1992,  Gage  625 

Occurrence(XlOO)  of  Height  and  Period 


2.0-  3.0-  4.0-  5.0-  6.0-  7.0-  8.0-  9.0-  10.0-  12.0-  14.0-  16.0- 

2.9  3.9  4.9  __5.:9  6.9  7.9  8.9  9.9  13.9  Aom 


81 

81 

163 

163 

81 

325 

407 

81 

407 

81 

894 

1382 

894 

81 

163 

163 

325 

488 

569 

650 

325 

81 

81 

244 

163 

407 

81 

163 

81 

81 

163 

81 

163 

81  81  569  650  732  650  2115  2357  2520  81  162 


Hei ght(m) 


0.00  - 
0.50  - 
i.OO  - 

1.50  - 
2.00  - 

2.50  - 
3.00  - 

3.50  - 
4.00  - 

4.50  - 
5.00  - 

Tota 


0.49 

0.99 

1.49 

1.99 

2.49 

2.99 

3.49 

3.99 

4.49 

4.99 
Greater 


June  1992,  Gage  625 

Percent  .Occurrence(XlOO)  of  Height  and  Period 


8.0-  9.0-  10.0-  12.0-  14.0-  16.0- 

-  -8.9  _9^  11.9  13.9  AlA  Aom 

1102  1017  169  85  339 


4.0- 

5.0-  6.0- 

7.0- 

4.9 

5.9  6.9 

7,9 

339 

169 

424  932 

847 

85 

85 

85 

0  254  509  932  1271  2628  2203  677  254  1017  254 


(Continued) 
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Appendix  D  Wave  Data  for  Gage  625 


Table  D2  (Continued) 


Height(m) 


0.00 

0.50 

1.00 

1.50 

2.00 

2.50 
3.00 

3.50 
4.00 

4.50 
5.00 


Total 


Height(m) 


0.00 

0.50 

1.00 

1.50 
2.00 

2.50 
3.00 

3.50 
4.00 

4.50 
5.00 


Total 


July  lyyi;,  baqe 

Percent  Occurrence(XlOO)  of  Height  and  Period 


■  PgrlodlsscJL 


20-  30-  4.0-  5.0-  6.0-  7.0-  8.0-  9.0-  10.0-  12.0-  14.0-  16.0- 
*2.9  *3.9  4.9  5.9  6.9  7.S  .  8.2  9.9  .  1L.9  13.9  15.9  .  Longer • 


0.49 

0.99 

1.49 

1.99 

2.49 

2.99 

3.49 

3.99 

4.49 

4.99 
Greater 


248 

83 


83 

83 


83 

248 


496  1818  2479  1322 
248  165  661  165 

83 


248 

83 


661 

83 


661 


33i  ■  166  33i  744  2066  3140  1487  331  744  661 


August  1992,  Gage  625 

Percent  Occurrence(XlOO)  of  Height  and  Period 


Period(secl_ 


2  0-  3.0-  4.0-  5.0-  6.0-  7.0-  8.0-  9.0-  10,0-  12.0- 

2.9  3.9  4.9  5.9  -11^ 


14.0-  16.0- 
15.9  longer. 


0.49 

0.99 

1.49 

1.99 

2.49 

2.99 

3.49 

3.99 

4.49 

4.99 
Greater 


161 

81 


161 

161 

242 

1048 

1774 

161 

403 

323 

242 

1290 

1452 

806 

242 

161 

81 

242 

161 

242 

403 


81  81 


242  806  645  565  2580  3387  967  645,  81  81 


Total 


8099 

1819 

83 

0 

0 

0 

0 

0 

0 

0 

0 


Total 


3950 

5162 

887 

0 

0 

0 

0 

0 

0 

0 

0 


September  1992.  Gage  625 
Percent  Occurrence(XlOO)  of  Height  and  Period 


Height(m) 


0.00  -  0.49 
0.50  -  0.99 
1,00  -  1.49 

1.50  -  1.99 
2.00  -  2.49 

2.50  -  2.99 
3,00  -  3.49 

3.50  -  3.99 
4.00  -  4.49 

4.50  -  4.99 
5,00  -  Greater 

Total 


Periodfsecl 


2.0-  3.0- 

4.0- 

5.0- 

6.0- 

7.0- 

8.0- 

9.0- 

10.0- 

12.0- 

14.0- 

16.0- 

-L3.  —4.3  _i.3 

6.9 

—L3. 

-uja 

13.9  15.9 

Lonoer 

87 

348 

261 

435 

174 

174 

522 

609 

87 

435 

1130 

1304 

957 

174 

783 

435 

261 

261 

87 

174 

87 

174 

261 

174 

87 

87 

174 

87 

174 

6  26i 

1044 

1566 

783 

113i 

2087 

i39i 

1653 

6 

87 

6 

Total 


1305 

5218 

2262 

435 

348 

261 

174 

0 

0 

0 

0 
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Appendix  D  Wave  Data  for  Gage  625 


Table  D2  (Concluded) 


Height(m) 


October  1992,  Gage  625 

Percent  Occurrence(XlOO)  of  Height  anci  Period 


2.0-  3.0-  4.0-  5.0-  6.0-  7.0-  8.0-  9.0-  10.0-  12.0-  14.0-  16.0- 
_2^  3.9  4.9  ^,5.9  6.9  7.9  8.9  JJ^  -Longer 


0.49 

0.99 

1.49 

1.99 

2.49 

2.99 

3.49 

3.99 

4.49 

4.99 
Greater 


81 

325 

407 

407 

894 

488 

244 

163 

163 

407 

488 

407 

244 

163 

407 

1057 

244 

244 

976 

244 

244 

81 

81 

8i 

81 

81 

163 

81 

8i 

8i 

81 

81 

81 

813 

130i 

650 

130i 

1220 

2683 

488 

895 

Height(m) 


2.0-  3.0- 
_lAi  3.9 


November  1992,  Gage  625 
Percent  Occurrence(XlOO)  of  Height  and  Period 


9.0-  10.0-  12.0-  14.0-  16.0- 

— 9_.9  _ILA  AlA  ^5.9  .Long 


0.49 

0.99 

1.49 

1.99 

2.49 

2.99 

3.49 

3.99 

4.49 

4.99 
Greater 


5.0- 

5,9 

6.0- 

5.9 

7.0- 

7,9 

8.0- 

8,9 

84 

336 

504 

84 

84 

840 

588 

504 

588 

420 

84 

420 

168 

168 

0  336  1260  1008  840  1764  2269  1428  504  588 


Height(m) 


0.49 

0.99 

1.49 

1.99 

2.49 

2.99 

3.49 

3.99 

4.49 

4.99 
Greater 


December  1992,  Gage  625 
Percent  Occurrence(XlOO)  of  Height  and  Period 


2.0-  3.0-  4.0-  5.0-  6.0-  7.0-  8.0-  9.0-  10.0-  12.0-  14.0-  16.0- 

_4^  ALA 


167 

83 

250 

83 

167 

583 

583 

83 

167 

83 

2332 

250 

333 

333 

83 

333 

250 

83 

1998 

83 

1000 

833 

83 

333 

167 

83 

333 

2915 

83 

167 

250 

83 

83 

250 

167 

1083 

83 

83 

167 

83 

83 

499 

333 

500 

833 

83 

250 

333 

0 

0 

500 

1499 

1416 

333 

583 

1498 

1250 

832 

1583 

83 

0. 

0 
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Appendix  D  Wavs  Data  for  Gag©  625 


Table  03 

Annual  Joint  Distribution  of  versus  7^  (Aii  Years) 

Annual 

1980-1992.  Gage  625 

Percent  Occurrence(XlOO)  of  Height  and 

Period 

Helght(ni) 

_ Period (sec) _ 

Total 

2.0- 

3.0- 

4.0- 

5.0- 

6.0- 

7.0- 

8.0-  9.0- 

10.0- 

12.0- 

14.0- 

16.0- 

2.9 

3.9  4^ 

5.9 

6.9 

7.9 

8.9  9.9  11.9  13.9 

15.9 

Longer 

0.00  -  0.49 

10 

24 

39 

63 

113 

236 

547  491 

414 

191 

262 

22 

2412 

0.50  -  0.99 

5 

92 

241 

437 

456 

427 

724  764 

845 

165 

300 

30 

4486 

1.00  -  1.49 

5 

97 

304 

326 

211 

207  197 

345 

46 

140 

2 

1880 

1.50  -  1.99 

3 

63 

179 

93 

67  63 

141 

41 

69 

4 

723 

2.00  -  2.49 

1 

39 

41 

24  33 

66 

35 

43 

2 

284 

2.50  -  2.99 

3 

13 

22  21 

41 

17 

32 

2 

151 

3.Q0  -  3.49 

1 

5  7 

18 

7 

12 

1 

51 

3.50  -  3.99 

2 

2 

2 

1 

7 

4.00  -  4.49 

0 

4.50  -  4.99 

0 

5.00  -  Greater 

0 

Total 

15 

12i 

380 

868 

1117 

102i 

1596  1576 

1872 

504 

860 

64 
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Table  D4 

Monthly  Joint  Distribution  of  H  versus  T  (All  Years) 


Height(m) 


January  1980-1992,  Gage  625 
Percent  OccurrencelXlOO)  of  Height  and  Period 


2.0-  3.0-  4.0-  5.0-  6.0-  7.0-  8.0-  9.0-  10.0-  12.0-  14.0-  16.0- 
-L2.  --Li  _i.i  —Li  _Li  -ILi  -ILi  -ILi  AmmL 


0.00  -  0.49 

8 

38 

46 

84 

114 

205 

350 

524 

372 

144 

182 

15 

2082 

0.50  -  0.99 

160 

243 

403 

524 

274 

532 

509 

866 

137 

236 

8 

3892 

1.00  -  1.49 

84 

562 

524 

213 

205 

175 

441 

84 

2288 

1.50  -  1.99 

84 

236 

190 

84 

114 

182 

30 

30 

950 

2.00  -  2.49 

61 

129 

30 

30 

152 

38 

84 

524 

2.50  -  2.99 

8 

15 

30 

38 

61 

23 

30 

205 

3.00  -  3.49 

8 

23 

15 

46 

3.50  -  3.99 

8 

8 

16 

4.00  -  4.49 

0 

4.50  -  4.99 

0 

5.00  -  Greater 

0 

Total 

8 

198 

373 

1133 

1467 

1026 

123i 

1398 

2105 

395 

646 

23 

February  1980-1992,  Gage  625 
Percent  Occurrence{X100)  of  Height  and  Period 


Height(m) 


2.0-  3.0-  4.0- 
2  3.9  4.9 

5.0- 

5.9 

6.0- 

L9 

7.0-  8.0- 

-1.9  8.9 

9.0- 

9.9 

10.0-  12.0-  14.0- 
ILi  ULi 

16.0- 

■Longer 

0.00  - 

0.49 

15 

23 

38 

61 

61 

259 

327 

305 

84 

190 

1363 

0.50  - 

0.99 

15  61 

175 

396 

396 

411 

670 

739 

1005 

69 

289 

8 

4234 

1.00  - 

1.49 

8 

107 

381 

457 

274 

259 

228 

564 

53 

198 

2529 

1.50  - 

1.99 

122 

305 

114 

84 

107 

206 

69 

99 

1106 

2.00  - 

2.49 

30 

61 

46 

53 

69 

53 

107 

419 

2.50  - 

2.99 

15 

15 

30 

84 

15 

84 

243 

3.00  - 

3.49 

23 

8 

30 

8 

8 

77 

3.50  - 

3.99 

8 

8 

15 

31 

4.00  - 

4.49 

0 

4.50  - 

4.99 

0 

5.00  - 

Greater 

0 

Total 

15  84 

305 

937 

1249 

936 

1356 

1492 

227i 

359 

990 

8 

March  1980-1992,  Gage  625 
Percent  Occurrence(XlOO)  of  Height  and  Period 


Helght(m) 


0.00  -  0.49 
0.50  -  0.99 
1.00  -  1.49 

1.50  -  1.99 
2.00  -  2.49 

2.50  -  2.99 
3.00  -  3.49 

3.50  -  3.99 
4.00  -  4.49 

4.50  -  4.99 
5.00  -  Greater 

Total 


2.0-  3.0-  4.0- 

_Li  3.9  _AA 


61  182 


^0- 

8.0- 

9,0- 

10.0- 

12.0- 

14.0- 

16.0- 

7.9 

8.9 

9,5 

1L9  _13^  15^9 

Longer 

74 

262 

215 

323 

128 

168 

1298 

471 

706 

•  659 

1015 

114 

343 

4498 

276 

202 

222 

632 

40 

336 

2468 

81 

94 

74 

276 

67 

148 

7 

990 

40 

34 

40 

121 

61 

54 

411 

7 

27 

13 

87 

34 

47 

215 

13 

13 

47 

13 

34 

120 

0 

0 

949 

1338 

1236 

2501 

457 

1130 

7 

0 

0 
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Table  D4  (Continued) 


April  1980-1992.  Gage  6Zb 
Percent  Occurrence(XlOO)  of  Height  and  Period 


Height(m) 


0.00  -  0.49 
0.50  -  0.99 
1.00  -  1.49 

1.50  -  1.99 
2.00  -  2.49 

2.50  -  2.99 
3.00  -  3,49 

3.50  -  3,99 
4.00  -  4.49 

4.50  -  4.99 
5.00  -  Greater 

Total 


14  21 

7  71 

7 


21  99 


Peri  odf  sec) _ _ _  Total 


i.O- 

5.0- 

6.0- 

7.0- 

8.0- 

9.0-  10.0- 

12.0- 

14.0- 

16.0-  • 

4  Q  5.9 

6.9  7.9 

8.9  9.9  11.9  13.9  15.9 

Lonoer' 

14 

57 

50 

85 

412 

391  405 

135 

305 

1889 

170 

355 

369 

419 

874 

938  1278 

192 

554 

14 

5241 

85 

199 

241 

206 

220 

277  327 

43 

163 

1768 

7 

36 

121 

50 

78 

114  213 

14 

71 

704 

7 

28 

7 

28 

28  71 

14 

7 

190 

7 

21 

28 

14  50 

28 

7 

155 

7  28 

14 

49 

0 

0 

276 

654 

816 

788 

1640 

1769  2372 

426 

112i 

14 

0 

0 

Height (m) 


0.00  -  0.49 
0,50  -  0.99 
1.00  -  1.49 

1.50  -  1.99 
2.00  -  2.49 

2.50  -  2.99 
3.00  -  3.49 

3.50  -  3.99 
4.00  -  4.49 

4.50  -  4.99 
5.00  -  Greater 

Total 


May  1980-1992,  Gage  625 
Percent  Occurrence(XlOO)  of  Height  and  Period 

_ _ Peri  odf  sec) _ _ _ Total 


2.0- 

3.0- 

4.0- 

5.0- 

6.0- 

7.0- 

8.0- 

5,9 

5,9 

7.9 

.8^ 

26 

26 

46 

93 

185 

317 

595 

7 

152 

298 

384 

522 

489 

1025 

60 

126 

139 

192 

317 

66 

73 

20 

66 

53 

26 

20 

13 

33 

178 

404 

669 

972 

1044 

2036 

9.0-  10.0-  12.0-  14.0-  16.0- 

9.9  11.9  13.9  15.8  .  jg.nqei 


503 

536 

225 

351 

7 

2910 

992 

708 

99 

212 

7 

4895 

205 

311 

20 

86 

1456 

60 

106 

13 

60 

464 

20 

7 

33 

20 

7 

186 

7 

33 

20 

13 

7 

86 

7 

0 

0 

0 

1787 

170i 

410 

749 

2i 

0 

Height(ni) 


0.00  -  0.49 
0.50  -  0.99 
1,00  -  1.49 

1.50  -  1.99 
2,00  -  2.49 

2.50  -  2.99 
3.00  -  3,49 

3.50  -  3.99 
4.00  -  4.49 

4.50  -  4.99 
5.00  -  Greater 

Total 


June  1980-1992,  Gage  625 
Percent  Occurrence(XlOO)  of  Height  and  Period 

_  Periodfsed _ _ _  Total 


3  0- 

4.0- 

5.0- 

6.0- 

7.0- 

8.0- 

9.0- 

10.0- 

12.0- 

14.0- 

16.0- 

3.9  4.9  5.9  -lL.a 

Lonqer. 

53 

76 

84 

305 

473 

1357 

838 

450 

160 

160 

15 

4001 

130 

236 

412 

373 

480 

1159 

1075 

595 

107 

122 

38 

4735 

53 

130 

152 

122 

130 

122 

183 

38 

8 

938 

30 

53 

23 

15 

8 

114 

46 

289 

8 

15 

8 

8 

8 

47 

0 

0 

0 

0 

0 

- 

0 

183 

365 

656 

89i 

1113 

2669 

205i 

1350 

267 

366 

6i 
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Table  D4  (Continued) 


Percent  OccurrencetXlOO)  of  Height  and  Period 


Height (m) 


2.0-  3.0- 


0.49 

0.99 

1.49 

1.99 

2.49 

2.99 

3.49 

3.99 

4.49 

4.99 
Greater 


4.0- 

5.0- 

6.0- 

7.0- 

4.9 

5.9 

6,9 

_L^ 

f04 

72 

207 

701 

303 

430 

565 

573 

40 

135 

111 

88 

8 

16 

16 

8.0-  9.0- 

10.0- 

12.0- 

14.0- 

16.0- 

.a.9  . 9, 9  .  11. 9  13.9  ^..9 

Lonoer 

1457  1115 

661 

390 

398 

64 

5233 

709  613 

398 

239 

151 

64 

4172 

56  32 

40 

16 

518 

16  8 

8 

72 

Height(m) 


0  191  447  645  899  1378  2238  1768  1107  629  565  128 


August  1980-1992,  Gage  625 
Percent  Occurrence (XlOO)  of  Height  and  Period 


2.0-  3.0-  4.0-  5.0-  6.0-  7.0-  8.0-  9.0-  10.0-  12.0-  14.0-  16.0- 

2.9  3.9  4.9  5.9  6.9  7.9  8.9  9.9  11.9  15.9  Long 


0.49 

0.99 

1.49 

1.99 

2.49 

2.99 

3.49 

3.99 

4.49 

4.99 
Greater 


30 

53 

166 

467 

910 

880 

662 

263 

241 

226 

504 

564 

670 

858 

790 

662 

211 

309 

83 

181 

173 

135 

196 

83 

53 

15 

8 

38 

90 

38 

15 

8 

38 

15 

30 

15 

8 

23 

38 

8 

8 

8 

8 

8 

8 

339 

776 

1016 

1318 

1987 

1777 

1454 

504 

626 

Height(m) 


September  1980-1992,  Gage  625 
Percent  0ccurrence{X100)  of  Height  and  Period 


2.0-  3.0-  4.0-  5.0-  6.0-  7.0-  8.0-  9.0-  10.0-  12.0-  14.0-  16.0- 
2.9  3.9  4.9  ■_,5__9  6.9  7.9  __a..9  11.9  13.9  JL5^9  Aong 


0 

.00 

-  0.49 

8 

40 

16 

64 

136 

200 

328 

344 

184 

208 

48 

1576 

0 

50 

-  0.99 

80 

248 

344 

424 

464 

687 

847 

1015 

152 

416 

4677 

1 

00 

-  1.49 

64 

368 

336 

304 

312 

328 

400 

112 

192 

2416 

1 

50 

-  1.99 

104 

240 

136 

96 

88 

72 

48 

80 

8 

872 

2 

00 

-  2.49 

16 

88 

48 

16 

16 

72 

56 

8 

320 

2 

50 

-  2.99 

8 

24 

24 

40 

24 

120 

3. 

.00 

-  3.49 

24 

24 

3. 

.50 

-  3.99 

0 

4. 

.00 

-  4.49 

0 

4. 

,50 

-  4.99 

*  . 

0 

5. 

,00 

-  Greater 

0 

Total 

6 

88 

352 

832 

1080 

1136 

1367 

163i 

i9ii 

568 

976 

64 
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Table  D4  (Concluded) 


October  1980-1992,  Gage  625 
Percent  Occurrence (XlOO)  of  Height  anci  Periocd 


Height(m) 


0.00  -  0.49 
0.50  -  0.99 
1.00  -  1.49 

1.50  -  1.99 
2.00  -  2,49 

2.50  -  2.99 
3.00  -  3.49 

3.50  -  3.99 
4.00  -  4.49 

4.50  -  4.99 
5.00  -  Greater 

Total 


Peri  odf  sec) _ _ _ Total 


2.0-  3.0- 

4.0- 

5.0- 

6.0- 

7.0- 

8.0- 

2.9  3.9  4.9  5.9 

5.9  7.9  _a.i 

7 

20 

52 

13 

131 

274 

78 

209 

333 

366 

287 

536 

7 

144 

405 

405 

176 

157 

26 

98 

235 

72 

78 

78 

59 

46 

13 

46 

59 

20 

7  85 

399 

888 

1110 

77i 

1170 

9.0- 

10.0- 

12.0- 

14.0- 

16.0- 

11.9 

15.9 

Lonqec 

— 

242 

327 

98 

255 

33 

1452 

705 

1006 

202 

307 

33 

4062 

307 

483 

111 

216 

13 

2424 

72 

229 

105 

118 

20 

1053 

98 

137 

65 

59 

7 

549 

39 

33 

26 

72 

20 

308 

13 

13 

39 

33 

13 

131 

13 

7 

. 

7 

27 

0 

0 

1476 

224i 

653 

1060 

146 

0 

November  1980-1992.  Gage  625 
Percent  Occurrence(XlOO)  of  Height  and  Period 


Height(m) 


0.00  -  0.49 
0.50  -  0.99 
1.00  -  1.49 

1.50  -  1.99 
2,00  -  2.49 

2.50  -  2.99 
3.00  -  3.49 

3.50  -  3.99 
4.00  -  4.49 

4.50  -  4.99 
5.00  -  Greater 

Total 


Period (sec) 


4.0- 

5.0- 

6.0- 

7.0- 

8.0- 

9.0- 

10.0- 

12.0- 

14.0- 

16.0- 

3.9  4.9  5.9  6.9  7.9 

8.9  9.9  11, .9  13.9  15.9 

Lonoer 

7 

42 

70 

42 

126 

363 

300 

251 

216 

300 

56 

49 

349 

517 

545 

370 

594 

670 

656 

265 

314 

28 

28 

140 

377 

545 

321 

258 

189 

300 

105 

147 

7 

56 

258 

196 

112 

56 

105 

77 

56 

14 

70 

21 

21 

7 

63 

49 

49 

14 

28 

42 

14 

21 

35 

. 

7 

7 

28 

7 

21 

, 

, 

14 

. 

84 

53  i 

1020 

1460 

1048 

1383 

127i 

1417 

740 

936 

105 

Total 


1780 

4357 

2417 

930 

280 

154 

70 

14 

0 

0 

0 


December  1980-1992,  Gage  625 
Percent  Occurrence(XlOO)  of  Height  and  Period 


Height(m) 


0.00  -  0.49 
0.50  -  0.99 
1.00  -  1.49 

1.50  -  1.99 
2.00  -  2.49 

2.50  -  2.99 
3.00  -  3.49 

3.50  -  3.99 
4.00  -  4.49 

4.50  -  4.99 
5.00  -  Greater 

Total 


Periodfsec) _  Total 


2.0-  3.0- 

4.0- 

5,0- 

6.0- 

7.0- 

8.0- 

9.0-  10.0- 

12.0- 

14.0- 

16.0- 

2.9  _iu9 

4.9 

5.9 

7.9 

8.9  9.9  11^  ,13.9  15.9 

Longer 

— 

15  23 

38 

69 

130 

122 

244 

343  359 

290 

389 

31 

2053 

76 

229 

648 

427 

236 

328 

610  885 

198 

336 

107 

4080 

137 

503 

511 

221 

160 

175  343 

46 

168 

2264 

53 

343 

191 

61 

46  1Q7 

38 

76 

915 

46 

46 

8 

84  114 

31 

38 

367 

8 

23 

23 

38  76 

31 

69 

268 

23  8 

23 

54 

0 

0 

0 

0 

15  99 

404 

1273 

1465 

839 

824 

1319  1892 

634 

1099 

138 
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Figure  D2.  Annual  cumulative  wave  height  distributions  for  Gage  625 
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Height, 


Figure  D3.  1992  monthly  wave  height  distributions  for  Gage  625 
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Figure  D4.  1980-1992  monthly  wave  height  distributions  for  Gage  625 
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t-requency  ot  Uccurrence,  % 


Figure  D5.  Annual  wave  period  distributions  for  all  gages 
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Figure  D6.  1992  monthly  wave  period  distributions  for  Gage  625 
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Figure  D7.  1980-1992  monthly  wave  period  distributions 
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Table  D7 

Wave  statistics  for  Gage  625 


_ 1222 _  _ laajtmz _ 

Height _  Period  _ Height -  Period 


Std. 

Std. 

Std. 

Std. 

Mean 

Dev. 

Extreme 

Mean 

Dev. 

Number 

Mean 

Dev. 

Extreme 

Mean 

Dev. 

Number 

Month 

JL 

m 

Date 

sec 

sec 

Qbs.- 

m  ■ 

-IE— 

_II] _ 

Date 

sec 

SfiJL. 

Obs. 

Jan 

1.0 

0.7 

3.6 

4 

8.6 

2.9 

120 

1.0 

0.6 

3.6 

1992 

8.5 

2.7 

1316 

Feb 

1.1 

0.6 

2.9 

7 

8.5 

2.2 

115 

1.1 

0.6 

3.8 

1989 

8.9 

2.6 

1313 

Mar 

1.0 

0.5 

2.8 

26 

9.3 

2.6 

124 

1.1 

0.6 

3.4 

1983 

9.1 

2.6 

1487 

Apr 

0.9 

0.5 

2.7 

29 

8.5 

2.8 

120 

0.9 

0.5 

3.4 

1988 

9.3 

2.6 

1408 

May 

1.2 

0.6 

3.0 

7 

8.6 

2.1 

123 

0.8 

0.5 

3.0 

1986 

8.7 

2.6 

1512 

Jun 

0.7 

0.2 

1.3 

16 

9.3 

3.0 

118 

0.7 

0.4 

2.3 

1983 

8.5 

2.4 

1312 

Jul 

0.4 

0.2 

1.1 

3 

8.9 

2.5 

121 

0.6 

0.3 

1,8 

1985 

8.8 

2.8 

1256 

Aug 

0.7 

0.3 

1.4 

6 

7.8 

1.9 

124 

0,7 

0.4 

3.1 

1981 

8.7 

2.6 

1329 

Sep 

1.0 

0.6 

3.2 

25 

7.7 

2.2 

115 

1.0 

0.6 

3,2 

1992 

9.0 

2.7 

1251 

Oct 

1.0 

0.6 

3.0 

5 

9.2 

2.8 

123 

1.1 

0.7 

3.5 

1991 

9.2 

2.9 

1531 

Nov 

1.0 

0.4 

2.0 

20 

8.8 

2.5 

119 

1.0 

0.6 

3.5 

1981 

8.8 

3.0 

1432 

Dec 

1.3 

0.8 

3.2 

10 

9.2 

3.5 

120 

1.0 

0,6 

3.2 

1992 

9.0 

3.1 

1311 

Annual 

0.9 

0.6 

3.6 

Jan 

8.7 

2.7 

1442 

0.9 

0.6 

3.8 

Feb  1989  8.9 

2.7 

164.58 
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Appendix  E 

Wave  Data  for  Gage  645 


Wave  data  summaries  for  Gage  645  for  1992  and  for  1980  through  1992  are  presented  in  the 
following  pages: 


Daily  and  7^ 

Figure  El  displays  the  individual  wave  height  and  peak  spectral  wave  period  2^  values, 
along  with  the  monthly  mean  values. 


Joint  Distributions  of  and  Tp 

Annual  and  monthly  joint  distribution  tables  are  presented  in  Tables  El  and  E2,  and  data  for  1980 
through  1992  are  in  Tables  E3  and  E4.  Each  table  gives  the  frequency  (in  parts  per  10,000)  for 
which  the  wave  height  and  peak  period  were  within  the  specified  intervals;  these  values  can  be 
converted  to  percentages  by  dividing  by  100.  Marginal  totals  are  also  included.  The  row  total  gives 
the  number  of  observations  out  of  10,000  that  fell  within  each  specifred  peak  period  interval.  The 
column  total  gives  the  number  of  observations  out  of  10,000  that  fell  within  each  specified  wave 
height  interval. 


Cumulative  Distributions  of  Wave  Height 

Annual  and  monthly  wave  height  distributions  for  1992  are  plotted  in  cumulative  form  in  Figures 
E2  and  E3.  Data  for  1980  through  1992  are  plotted  in  Figure  E4. 

Peak  Spectral  Wave  Period  Distributions 

Annual  and  monthly  peak  wave  period  T  distribution  histograms  for  1992  are  presented  in 
Figures  E5  and  E6.  Data  for  1980  through  1992  are  presented  in  Figure  E7. 
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El 


Persistence  of  Wave  Heights 


Table  E5  shows  the  number  of  times  in  1992  when  the  specifial  wave  height  was  equaled  or 
exceeded  at  least  once  during  each  day  for  the  duration  (consecutive  days).  Data  for  1980  through 
1992  are  averaged  and  given  in  Table  E6.  An  example  is  shown  below: 


Height 

Consecutive  Day(s)  or 

Longer 

m 

1 

2 

3 

4 

5 

6 

7 

8  9  10  11 

12  13 

14  15 

16  17  18  19+ 

0.5 

18 

15 

14 

13 

12 

11  10  9 

8 

7 

1.0 

50 

34 

24 

21 

18 

14 

12 

8  7  3 

2 

1.5 

41 

19 

8 

6 

2 

1 

2.0 

22 

9 

5 

1 

2.5 

10 

5 

2 

3.0 

6 

1 

3.5 

1 

4.0 

1 

This  example  indicates  that  wave  heights  equaled  or  exceeded  1.0  m  50  times  for  at  least  1  day;  34 
times  for  at  least  2  days;  24  times  for  at  least  3  days,  etc.  Therefore,  on  16  occasions  the  height 
equaled  or  exceeded  1.0  m  for  1  day  exactly  (50  -  34  =  16);  on  10  occasions  for  2  days;  on  3 
occasions  for  3  days,  etc.  Note  that  the  height  exceeded  1  m  50  times  for  1  day  or  longer,  while 
heights  exceeded  0.5  m  only  18  times  for  this  same  duration.  This  change  in  durations  occurred 
because  the  longer  durations  of  lower  waves  may  be  interspersed  with  shorter,  but  more  frequent, 
intervals  of  higher  waves.  For  example,  one  of  the  times  that  the  wave  heights  exceeded  0.5  m  for 
16  days  may  have  represented  three  times  the  height  exceeded  1  m  for  shorter  durations. 


Spectra 

Monthly  spectra  for  the  offshore  staff  gage  (Gage  645)  are  presented  in  Figure  E8.  The  plots 
show  "relative"  energy  density  as  a  function  of  wave  frequency.  These  figures  summarize  the  large 
number  of  spectra  for  each  month.  The  figures  emphasize  the  higher  energy  density  associated  with 
storms,  as  well  as  the  general  shifts  in  energy  density  to  different  frequencies.  As  used  here, 
"relative"  indicates  the  spectra  have  been  smoothed  by  the  three-dimensional  surface  drawing  routine. 
Consequently,  extremely  high-  and  low-energy  density  values  are  modified  to  produce  a  smooth 
surface.  The  figures  are  not  intended  for  quantitative  measurements;  however,  they  do  provide  the 
energy  density  as  a  function  of  frequency  relative  to  the  other  spectra  for  the  month. 

Monthly  and  aimual  wave  statistics  for  Gage  645  for  1992  and  for  1980  through  1992  are 
presented  in  Table  E7. 

Figure  E9  plots  monthly  time  histories  of  wave  height  and  period. 
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Table  El 

Annual  Joint  Distribution  of  versus  T. 

mo  p 


Height(m) 

Percent 

Annual  1992.  Gage  645 

Occurrence(XlOO)  of  Height  and  Period 

_ Periodfsec) _  _ 

Total 

2.0- 

3.0- 

4.0- 

5.0- 

6.0- 

7.0- 

8.0- 

9.0- 

10.0- 

12.0- 

14.0- 

16.0- 

...  2-9 

-..■■.3.9 

4.9 

5-9 

6.9 

7.9 

9.9 

11.9 

13.9 

15.9 

Longer 

0 

.00 

-  0 

.49 

78 

105 

444 

641 

183 

261 

562 

641 

497 

26 

261 

39 

3738 

0 

.50 

-  0 

.99 

39 

92 

510 

1059 

614 

235 

261 

510 

562 

52 

261 

4195 

1 

.00 

~  1 

.49 

13 

65 

235 

379 

65 

92 

105 

157 

78 

157 

13 

1359 

1 

.50 

-  1 

.99 

13 

105 

65 

26 

65 

157 

65 

144 

13 

653 

2 

00 

-  2 

49 

26 

26 

52 

2 

50 

-  2 

99 

0 

3 

00 

-  3 

49 

0 

3 

50 

-  3 

99 

0 

4 

00 

-  4 

49 

0 

4, 

.50 

-  4, 

.99 

0 

5, 

.00 

-  Greater 

0 

Total 

117 

210 

1019 

1948 

128i 

626 

94i 

132i 

1399 

22i 

849 

65 

E4 


Appendix  E  Wave  Data  for  Gage  645 


Table  E2 

Monthly  Joint  Distribution  of  versus 


2.50 
3.00 

3.50 
4.00 

4.50 
5.00 


January  1992,  Gage  645 

Percent  Occurrence(XlOO)  of  Height  and  Period 
Period(sec) 


Total 


2.99 

3.49 

3.99 

4.49 

4.99 
Greater 


0  417  1417  1916  1000  500  1666  499  1083  416  1000 


83 


Total 


2.0-  3.0-  4.0- 

5.0- 

6.0- 

7.0- 

8.0- 

9.0- 

10.0- 

12.0-  14.0- 

16.0- 

2.9  3.9  4.9 

6.9 

7.9 

8,9 

9,9 

■U-.a  13.9  15.9 

_LonQer 

0.00  > 

0.49 

.  250  583 

750 

333 

417 

1083 

250 

333 

83  417 

83 

4582 

0.50  - 

0,99 

167  667 

833 

250 

83 

333 

83 

417 

.  167 

3000 

1.00  - 

1.49 

167 

333 

250 

250 

83 

250 

83 

1416 

1.50  - 

1.99 

167 

83 

83 

333  250 

916 

2.00  - 

2.49 

83 

83 

February  1992,  Gage  645 
Percent  Occurrence(XlOO)  of  Height  and  Period 

Peri od(sec) 


Total 


1 

o 

ro 

O 

CSJ 

4.0- 

5.0- 

6.0- 

7.0- 

8.0- 

9.0- 

10.0- 

12.0- 

14.0- 

16.0- 

2.9  3^9 

4.9 

5.9 

8.9 

7.9 

8-9 

9.9 

11.9 

13.9 

15.9 

. Longer 

0.00 

-  0.49 

CO 

87 

435 

522 

1304 

783 

87 

174 

3479 

0.50 

-  0.99 

174 

696 

522 

435 

609 

261 

522 

261 

348 

3828 

1.00 

-  1.49 

435 

696 

174 

87 

87 

87 

174 

1740 

1.50 

-  1.99 

261 

348 

174 

783 

2.00 

-  2.49 

87 

87 

174 

2.50 

-  2.99 

0 

3.00 

-  3.49 

0 

3.50 

-  3.99 

0 

4.00 

-  4.49 

0 

4.50 

-  4.99 

0 

5.00 

-  Greater 

0 

Total 

87  174 

696 

1044 

1827 

1305 

1652 

1392 

870 

6 

957 

6 

Helght(m) 


2.00 

2.50 
3.00 

3.50 
4.00 

4.50 
5.00 


March  1992,  Gage  645 

Percent  Occurrence(XlOO)  of  Height  and  Period 
Peri odfsec) 


Total 


2.49 

2.99 

3.49 

3.99 

4.49 

4.99 
Greater 


323 


81  645  1935  1050  485  404  2580  1613  162  727 


Total 


2.0- 

2.9 

3.0- 

3.9 

4.0- 

4.9 

5.0- 

5.9 

6.0- 

6.9 

7.0- 

7.9 

8.0- 

8.9 

9.0- 

9.9 

10.0- 

11.9 

12.0- 

13.9 

14.0- 

15.9 

16.0- 

Lonoer 

0.00  - 

0.49 

242 

161 

484 

81 

323 

323 

1048 

645 

81 

3388 

0.50  - 

0.99 

81 

81 

403 

1290 

565 

81 

1129 

484 

8i 

323 

4518 

1.00  - 

1.49 

81 

161 

323 

8i 

242 

242 

81 

242 

1453 

1.50  - 

1.99 

81 

8i 

161 

242 

81 

646 

(Continued) 


(Sheet  1  of  4) 


Appendix  E  Wave  Data  for  Gage  645 


Table  E2  (Continued) 


Height(m) 


0.49 

0.99 

1.49 

1.99 

2.49 

2.99 

3.49 

3.99 

4.49 

4.99 
Greater 


Hei ght(m) 


0.00  - 
0.50  - 
1.00  - 

1.50  - 
2.00  - 

2.50  - 
3.00  - 

3.50  - 
4.00  - 

4.50  - 
5.00  - 

Tota 


Height(m) 


4.99 

Greater 


April  1992,  Gage  645 

Percent  Occurrence(XlOO)  of  Height  and  Period 


o 

LO 

6.0- 

7.0- 

8.0- 

9.0- 

10.0- 

5.9 

6,9 

7,9 

8.9 

9.9 

,  11,9 

1333 

167 

83 

250 

83 

250 

1667 

1000 

167 

500 

500 

500 

167 

167 

167 

167 

83 

83 

83 

83 

83 

83 

14.0-  16.0- 
-i.5.9  Longer 


83  250  834  3250  1417  500  833  583  1083 


0  '1166 


May  1992,  Gage  645 

Percent  Occurrence(X100 )  of  Height  and  Period 


0.49 

0.99 

1.49 

1.99 

2.49 

2.99 

3.49 

3.99 

4.49 

4.99 
Greater 


2.0-  3.0- 

2.9  3. 


211  211 
105  105  421 


5.0- 

5.9 

6.0- 

6.9 

7.0- 

7.9 

8.0- 

8,9 

9.0- 

9.9 

105 

105 

421 

526 

1368 

211 

211 

632 

42i 

632 

211 

316 

105 

316 

105 

211 

10.0-  12.0- 
119  13  9 


14.0-  16.0- 

-..I5...x9  Aom 


316  105  632  526  342  948  1053  2527  2738 


0  316  0 


June  1992,  Gage  645 

Percent  Occurrence(X100 )  of  Height  and  Period 


2.0-  3.0- 


.0-  7.0-  8.0- 

7.9  8. 


Gage  Inoperative 


10.0-  12.0-  14.0-  16.0- 

.15,9  .Long 


0  0 


0  0 


(Continued) 
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Appendix  E  Wave  Data  for  Gage  645 


Table  E2  (Continued) 


Helght(m) 


0.49 

0.99 

1.49 

1.99 

2.49 

2.99 

3.49 

3.99 

4.49 

4.99 
Greater 


Percent 


July  1992,  Gage  645 
Occurrence(XlOO)  of  Height  anid  Period 


20“  30-  4.0-  5.0-  6.0-  7.0-  8.0-  9.0-  10.0-  12,0-  14.0-  16.0- 

’2.9  ^3.9  4.9  5.9  6.9  7.9  8.9  9.9  11.9  13.9  ,15.. 9.  Long 


Gage  Inoperative 


0  0 


0  0 


0  0  0  0 


0  0  0  0 


Height(m) 


August  1992,  Gage  645 

Percent  Occurrence(XlOO)  of  Height  and  Period 


5.0-  6.0-  7.0-  8.0-  9.0-  10.0-  12.0-  14.0-  16.0- 

5.9  6.9  7.9  8,9  9.9  11.9  .  13.9.  15.9  .  Long££ 


4.49 

4.99 

Greater 


Gage  Inoperative 


0  0 


0  0 


Hei ght(m) 


September  1992,  Gage  645 
Percent  Occurrence(XlOO)  of  Height  and  Period 


2.0-  3.0- 


Peri odf  sec 

7.0-  8.0-  9 

7.9  _ 


9.0-  10.0-  12.0-  14.0-  16.0- 

JLL3.  13.9  ...15.^  -Lorn 


4.50  -  4,99 
5.00  -  Greater 
Total 


Gage  inoperative 


0  0 


0  0  0  0 


(Continued) 


(Sheet  3  of  4) 


Appendix  E  Wave  Data  for  Gage  645 
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Table  E2  (Concluded) 


October  1992,  Gage  645 

Percent  Occurrence(XiOO)  of  Height  ancJ  Period 


He1ght{in) 


Peripd(sec) 


Total 


2.0-  3.0-  4.0-  5.0-  6.0-  7.0-  8.0-  9.0-  10.0-  12.0-  14.0-  16.0- 

.  4.9  _5....9  . 7.9  _il^  Longer 


0.00  -  0.49 
0.50  -  0.99 
1.00  -  1.49 

1.50  -  1.99 
2.00  -  2.49 

2.50  -  2.99 
3.00  -  3.49 

3.50  -  3.99 
4.00  -  4.49 

4.50  -  4.99 
5.00  -  Greater 

Total 


Gage  Inoperative 


000000066666 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


November  1992,  Gage  645 
Percent  Occurrence{X100)  of  Height  and  Period 


Hei  ght(ni) 


Periodfsec) 


Total 


2.0-  3.0-  4.0-  5,0-  6.0-  7.0-  8.0-  9.0-  10.0-  12.0-  14.0-  16.0- 

..^.9  3.9  -..,4.9  ....  6.9  7.9  9.9  -.11.9  ^3.^9  _^5^9  _  Longer 


0.00  -  0.49 
0.50  -  0.99 
1.00  -  1.49 

1.50  -  1.99 
2.00  -  2.49 

2.50  -  2.99 
3.00  -  3,49 

3.50  -  3.99 
4.00  -  4.49 

4.50  -  4.99 
5.00  -  Greater 

Total 


132  921  921 

526  2105  1447  '395 

395 


263  526 

263  395 


658 

789 


263 


0  132  1447  3026  1842  395 


526  921  1447 


0  263  0 


3421 

6183 

395 

0 

0 

0 

0 

0 

0 

0 

0 


December  1992,  Gage  645 
Percent  Occurrence(XlOO)  of  Height  and  Period 


Height{i7i) 


0.00  -  0.49 
0.50  -  0.99 
1.00  -  1.49 

1.50  -  1.99 
2.00  -  2.49 

2.50  -  2.99 
3.00  -  3.49 

3.50  -  3.99 
4.00  -  4.49 

4.50  -  4.99 
5.00  -  Greater 

Total 


2.0-  3.0- 

2.9  3.9 


87 


0  261  1565  2000  113i  261  348  783  1218  876  1218  348 


4.0- 

5.0- 

6.0- 

7.0-  8.0- 

sitJ _ 

9.0- 

10.0- 

12.0- 

14.0- 

16.0- 

1  uca  1 

4.9 

5.9 

6.9 

7.9  8.9 

9.9 

13-9 

15.9 

Lonaer 

1130 

783 

37 

87 

522 

522 

87 

261 

174 

3827 

435 

1130 

783 

174  261 

261 

609 

261 

87 

4088 

87 

261 

87 

87 

435 

435 

87 

1479 

87 

435 

87 

609 
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Appendix  E  Wave  Data  for  Gage  645 


Table  E3 

Annual  Joint  Distribution  of  versus  Tp  (Aii  Years) 


Helght(m) 


0.00 

0.50 

1.00 

1.50 
2.00 

2.50 
3.00 

3.50 
4.00 

4.50 
5.00 


Annual  1980-1992,  Gage  645 
Percent  Occurrence(XlOO)  of  Height  and  Period 

Periodfsec) 


Total 


2.0-  3.0- 

4.0-  5.0- 

6.0- 

7.0- 

8.0- 

9.0- 

10.0- 

12.0- 

14.0- 

16.0- 

2.9  3.9  4.9  5,9  6.9  7.9  8.9 

9.9 

11,9 

13.9 

Lonaer 

-  0.49 

74  129 

264  435 

281 

293 

564 

627 

695 

309 

409 

78 

4158 

-  0.99 

23  178 

466  931 

619 

294 

312 

318 

497 

126 

244 

23 

4031 

-  1.49 

2 

57  328 

354 

161 

111 

88 

173 

82 

133 

6 

1495 

-  1.99 

10 

48 

32 

21 

33 

60 

30 

56 

6 

296 

-  2.49 

1 

2 

1 

1 

5 

4 

5 

19 

n 

Total 


2.99 

3.49 

3.99 

4.49 

4.99 
Greater 


97  309  787  1704  1303  782  1009  1067  1430  551  847  113 
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Table  E4 

Monthly  Joint  Distribution  of  versus  (All  Years) 


January  1980-1992,  Gage  645 
Percent  Occurrence(XlOO)  of  Height  anid  P 


of  Height  anid  Period 


Hei ght(m) 


00  -  0.49 
50  -  0.99 
00  -  1.49 
50  -  1.99 
00  -  2.49 
50  -  2.99 
00  -  3.49 
50  -  3.99 
OO  -  4.49 
50  -  4.99 
OO  -  Greater 
Total 


Hei ght (m) 


0.49 

0.99 

1.49 

1.99 

2.49 

2.99 

3.49 

3.99 

4.49 

4.99 
Greater 


Hei ght (m) 


4.50  -  4.99 
5.00  -  Greater 
Total 


3.0- 

4.0- 

5.0- 

6.0- 

3.9 

4.9 

5,9 

6.9 

121 

307 

407 

228 

200 

435 

999 

671 

107 

600 

557 

7 

21 

^0-  8.0- 

9.0- 

10.0- 

12.0- 

14.0-  16.0- 

7.9  8.9 

9.9 

_.n,9 

13,9 

15.9  Lonaer 

200  357 

642 

678 

228 

286  86 

3619 

207  243 

293 

542 

79 

214  14 

3926 

250  207 

71 

236 

29 

136 

2193 

14  14 

21 

79 

43 

50 

249 

7 

7 

14 

108  321  849  2013  1477  671  821  1027  1535  386  693  100 


February  1980-1992.  Gage  645 
urrence ( XlOO)  of  Height  and  Period 


Percent  Occurrence 


2.0- 

3.0- 

4.0- 

5.0- 

6.0- 

7.0- 

8.0- 

9.0- 

10.0- 

12.0- 

14.0- 

3.9  4,.9 

5.9 

6.9 

7.9 

8.9 

9.9 

U.9 

13-9 

15.9 

119 

97 

224 

350 

164 

194 

380 

373 

656 

127 

380 

45 

179 

470 

955 

544 

254 

231 

336 

649 

119 

268 

52 

567 

641 

254 

119 

119 

276 

164 

186 

15 

97 

60 

37 

30 

52 

45 

134 

7 

7 

7 

7 

16.0- 

■longer 


164  276  746  1887  1453  762  767  858  1640  462  975 


March  1980-1992,  Gage  645 
Percent  Occurrence(XlOO)  of  Height  and  Period 


3.0-  4.0- 

3.9  4,9 


_ Peri od(sec) _ 

5,0-  6.0-  7.0-  8.0-  9.0-  10.0-  12.0-  14.0-  16.0- 

. 5-9  3.9  9.9  11.9  13.9  15.9  Iona 


351 

175 

121 

337  412 

506 

169 

371 

2874 

026 

553 

270 

277  412 

668 

189 

385 

7 

4489 

378 

398 

162 

135  108 

250 

155 

263 

1964 

13 

61 

47 

40  94 

169 

88 

115 

627 

7 

7 

7 

13 

13 

47 

182  291  776  1768  1194  607  796  1026  1593  614  1147 


(Cont 1 nued ) 
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Appendix  E  Wave  Data  for  Gage  645 


Table  E4  (Continued) 


Height (m) 


0.00  - 
0.50  - 
1.00  - 

1.50  - 
2.00  - 

2.50  - 
3.00  - 

3.50  -  . 
4.00  - 

4.50  - 
5.00  -  I 

Tota 


Hei ght(m) 


50  -  4.99 
30  -  Greater 
Total 


Hei ght(m) 


4.99 

Greater 


April  1980-1992,  Gage  645 
Percent  Occurrence(XlOO)  of  Height  and  Period 


0.49 

0.99 

1.49 

1.99 

2.49 

2.99 

3.49 

3.99 

4.49 

4.99 
Greater 


3.0- 

4.0- 

5.0- 

6.0- 

7.0- 

8,0- 

9.0- 

10.0- 

12,0- 

14,0-  16,0- 

3.9 

_  5.9 

6.9 

-■  7.9 

,  8.9  9.9  11.9  13.9  ...15.9  Longer 

152 

253 

426 

282 

275 

455 

578 

788 

347 

455  22 

4084 

246 

441 

838 

542 

282 

405 

340 

658 

101 

354  7 

4243 

7 

51 

246 

275 

116 

116 

123 

210 

58 

137 

1339 

14 

51 

29 

58 

29 

79 

22 

22 

304 

14 

22 

36 

80  405  745  1524  1150  702  1034  1084  1757  528  968  29 


May  1980-1992,  Gage  645 
Percent  Occurrence(XlOO)  of  Height  and  Period 


2.0- 

3.0- 

4.0- 

5.0- 

6,0- 

7.0- 

8.0- 

9.0- 

10.0- 

12.0- 

14.0- 

16.0- 

2.9 

3-9 

4.9 

5.9  6.9  7.9  8.9  9.9  11.9  13.9  15.9 

Lonqer 

98 

167 

279 

482 

279 

412 

684 

677 

886 

314 

502 

49 

4829 

21 

181 

579 

851 

670 

363 

349 

300 

461 

84 

161 

21 

4041 

42 

188 

161 

42 

91 

112 

154 

42 

91 

923 

21 

63 

28 

7 

21 

35 

14 

14 

203 

7 

7 

0 

0 

0 

0 

0 

0 

119 

348 

900 

1542 

1173 

845 

1138 

1110 

1536 

454 

768 

70 

June  1980-1992.  Gage  645 
Percent  Occurrence(XiOO)  of  Height  and  Period 


2.0-  3.0-  4.0- 

2^  __i. 


LO- 

7.0- 

8.0- 

9.0- 

10.0- 

12.0- 

14.0- 

16.0- 

6.9 

7.9 

8.9 

9.9 

11.9 

13.9 

15.9 

Lonqer 

543 

567 

1110 

1056 

606 

380 

217 

124 

6117 

411 

256 

349 

326 

342 

54 

47 

23 

3143 

163 

54 

62 

39 

132 

54 

698 

23 

8 

8 

39 

132  396  769  1746  1140  885  1529  1421  1080  434  318  147 
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Table  E4  (Continued) 


Height(m) 


July  1980-1992,  Gage  645 
Percent  OccurrenceIXlOO)  of  Height  and  Period 


4.99 

Greater 


2.0-  3.0- 

4.0- 

5.0- 

6.0- 

7.0- 

8.0- 

9.0-  10.0- 

2.9  3^  4.9 

5,9 

5,9 

7.9 

--8J.  9^  11.9 

53  197 

439 

659 

522 

568 

1408 

1143  810 

.  151 

401 

704 

500 

257 

295 

189  159 

8 

136 

38 

15 

23 

38 

53  45 

8 


53  348  848  1499  1068  840  1726  1332  1007  492  583  204 


Hei ght(m) 


August  1980-1992,  Gage  645 
Percent  Occurrence(XlOO)  of  Height  and  Period 


0  -  4.99 
0  -  Greater 
Total  ■ 


2.0-  3.0- 

4.0- 

5.0- 

2.9  .  3.9 

4.9 

5-9 

52  155 

237 

533 

7  192 

518 

858 

30 

163 

6.0-  7.0-  8.0- 

6.9  7.9  8^ 


9.0-  10.0-  12.0-  14.0-  16.0- 

_9^  AL3.  13.9  15,9  longer 
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Table  E4  (Concluded) 


October  1980-1992,  Gage  645 
Percent  Occurrence(XlOO)  of  Height  and  Period 
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Figure  E2.  Annual  cumulative  wave  height  distributions  for  Gage  645 
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Frequency  of  Occurrence 


Figure  E5.  Annual  wave  period  distributions  for  all  gages 
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Figure  E6.  1992  monthly  wave  period  distributions  for  Gage  645 
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Figure  E7.  1980-1992  monthly  wave  period  distributions  for  Gage  645 
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Table  E7 

Wave  statistics  for  Gage  645 


0.4  2.0  1980  8.0  3.2  1401 
0.4  2.2  1992  8.1  3.1  1341 
0.5  2.3  1980  8.3  3.3  1482 
0.4  2.3  1987  8.4  3.2  1384 
0.4  2.0  1987  8.1  3.2  1433 
0.3  1.7  1990  7.8  3.0  1288 
0.3  1.6  1990  8.2  3.2  1321 
0.3  1.7  1982  8.1  3.1  1352 
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